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Our goal is to assemble and analyze credible information on ongoing environmental
change in the Arctic and communicate these results to a wide audience. Two themes are
to understand arctic change from a large number of perspectives and provide comparisons
of current change to recent and long-term instrumental records. Major findings include:

e Surface air temperatures in spring have been greater than 1°C above average
throughout most of the Arctic for the last six years (Figure 1). These conditions
contrast with earlier periods in the 20th century when warmer temperatures were
only found in different sub-regions of the Arctic.

e Over the last 25 years there is a loss of almost 20% sea ice cover in summer
(illustrated in Figure 2). About 20% of tundra area is changing to shrubs and the
incidence of large record breaking forest fires has increased in Alaska over the
previous decade (Figure 3).
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Figure 1. Map of springtime surface air temperature anomalies for 2000-2005. Most regions of the
Acrctic (yellow and red) show values at least 1° C above average, with two hot spots: one north of
eastern Siberia and one in northeast Canada. This pattern differs from earlier temperature patterns
in the 20" century.




Figure 2. While less sea ice may open the Arctic in general to increased shipping, important passes
and straits could be clogged with wind-blown ice in some years, increasing hazards to shipping

(Canadian Ice Service).

Figure 3. Major wild fires have impacted large parts of northern Alaska during the last two
summers (Mike McMillan, Spotfire Images).




Figure 4 The pollock fishery in Alaskan waters has been favored in the last decade due to less sea ice
and warmer ocean temperatures.

Acrctic species are being replaced by subarctic species. Increased sea temperatures
and lack of sea ice in the southeastern Bering Sea has favored the continuation of
an extensive groundfish fishery of 2 M metric tons per year. The Alaska pollock
fishery has grown to become a $2 B industry which represents 40% of the US
landed catch (Figure 4). Warmer sea temperatures are also affecting northern
European fisheries, but in more complex ways.

Although observations show a period of warm temperatures in the Arctic during
the 1920s through the 1930s and observations from the 19th century from the
Northwest Passage expeditions and the first International Polar Year (1882-1883)
show substantial year to year variability, the Arctic-wide nature of changes over
the last 15 years appear unique in the instrumental record.

There is large natural variability in arctic climate represented by large regional
and temporal changes in temperatures and wind patterns. Any analysis of future
arctic climate must account for this large intrinsic variability.
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Providing information on the present state of Arctic ecosystems and climate in
historical context.

scillation Data and information from reputable

scientific sources are presented with easy
to read and understand narratives.

The objective is to inform dialog, raise issue
awareness, and support decision making.
Temps

Information is presently being updated, and will soon
Include & peer-reviewed State of the Arctic Report to
cover data from 2000-2008, with a first look at winter
2006, This provides an update to some of the data
recards of physical processes discussed in the Arctic

Climate Impact Assessment (ACHA 2004, 2005).

* Global Temperature Trends: 2005 Sumumation
» Arctic Passage: Relive two legendary expeditions - one tragic, one triumphant - to pioneer a route through
the Northwest Passage (NOVA PBS special.,February 28, 2006}
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This site is a contribution to the Study of Environmental Arctic Change [SEARCH) project. ‘@'

Figure 5. NOAA Arctic Change Detection website portal, http:// www.arctic.noaa.gov/detect/

Major communication/education accomplishments include:

We have maintained an arctic change website: http://www.arctic.noaa.gov/detect/
(Figure 5). This site logs 33000 unique inquires per month. Our site developed an
easy to understand format which combines visuals, quantitative information and a
narrative style. Visitors can research based on their priorities. It is used by
classrooms as well as international scientists.

We have participated actively in production of a State of the Arctic (S0A) Report
due summer 2006, which was written and reviewed by 26 international authors
and provides an update to the Arctic Climate Impact Assessment (ACIA). Over
the last four years some ACIA indicators have continued to show continuing
warming trends as seen in surface and permafrost temperatures and loss of sea ice
while some have not, such as deep ocean temperatures, permafrost active layer
depths and atmospheric circulation patterns. We also provided material for the



Aurctic section of the Bulletin of the American Meteorological Society—State of
the Climate in 2005 Special Supplement (Shein, Ed., June 2006).

e We have published 12 journal articles and 3 more are in press. While we work
toward synthesizing arctic information, it is important that NOAA provides
information that is validated by peer-reviewed publications. A publication list is
provided at the end of this report.

e We have been active in international science and planning. JEO served on the
SEARCH steering committee and chaired the first SEARCH workshop; he
presently serves on the AMAP Expert Group on Climate. NNS served as liaison at
Arctic Council IT conferences, Arctic Portal and ARCUS meetings. JEO
reviewed two ACIA chapters.

e We have given more than five major presentations per year; these included invited
and keynote papers at the ACIA, ACSYS and the Association of American
Geographers conferences and the CliC-SCAR-ICPM Workshop on Recent High
Latitude Climate Change. Other venues were AMS, AGU, and the Bjerknes
Symposium on High Latitude Climate.

e Impacts: We have reached scientists, educators, students, decision makers and
the public through our presentations and website. SEARCH, ACIA, ICARPII and
SoA represent contributions of scientific leadership. We have encouraged
scientific communication through informal contacts, representing a large number
of disciplines within the arctic research community. For natural resource
management support we have made direct presentations to the North Pacific
Fisheries Management Council and have supported John Calder in his AMAP
functions.
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